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: SOV/120-58-9-11/2 
AUTHOR: Krasnozhen, D.Ye. _ ee Wee 
TITLE: Operation of Continuous Furnaces with Injection Burners 

and Low-pressure Burners (Rabota metodichesxikh pechey 

s inzhektsionnymi gorelkami i s gorelkami nizkogo davieniya) 


PERIODICAL: Metallurg, 1958 9 Nz 9, op 23 - 25 (USSR) 


ABSTRACT: The author indicates that best operation of continuous 
re-heating furnaces is secured when the combustion is 
completed in the heating zone, the temperature along the 
zone does not fall, the direct radiation of heat from the 
heating into the holding zone should be as small as 
possible. He describes first the operetion of a three- 
zone furnace (on the 250 mill) with low-prescure burners 
and needle recuperators. hese burners originally of a 
design produced by Stal'proyekt were found to be inefficient, 
the standard fuel consumption in 1954 being 81 - 107.5 
kg/ton of sound metal and at a firing mte of 250 - 450 kg/h 


per m> of active floor area. In 1955, after the burners 

had been reconstructed, the corresponding figures were 

78-76 and 400. The reconstructed burners (Figure 1) had a 

reduced gas jet exit area and tangential air feed to give 
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SOV/130-58-9-11/23 
Operation of Continuous Furnaces with Injection Burners and Low- 
pressure Burners 


greater turbulence. Next, the autnor describes the 
operation of three-zone continuous furnaces, Nrs 1 and o, 
with ceramic recuperators, built to the designs of Stal'- 
proyekt and provided with Stal'proyekt injection, high- 
pressure burners. These work well even though the calorific 


yalue (1 250-1 300 kcal/m?) has fallen below the desiga 
value of 1 600 kcal/m?. The positioning of the burners 
with respect to their firing rates, however, is, the author 
states, incorrect and mations that work is proceeding on 
increasing the firing rates of some of the burners. 

There are 2 figures. 


ASSOCIATION: Stalinskiy metallurgicheskiy zavod (Stalirm 
Metallurgical works 
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Uperation of Open-hearth rurnaces with Waste-heat Boilers 


excessive temperatures developing during reversals. 
Appreciable air leaks have been detected (Table 2) and the 
authors discuss the importance of these and other factors, 
showing the suction, temperature and composition of the flue 
gases at various points of the flue system for Nr 3 furnace - 
They also give (Figure 3) temperatures and suctions for the 
whole furnace and boiler systen for both flow directions. The 
boilers were cleaned out every third day and also towards the 
end of each heat. The authors drav; the following conclusions 
from operating experience at the works: fans should have 
sufficient reserve to secure high furnace oroductivity as 
well as efficient heat utilization; furnace construction 
should be sufficiently solid so as not to be a limiting factor 
in making use of fan suction; the waste-heat poilers should 
be separate units and not share separators and superheaters. 


There are 4 figures and 2 tables. 
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TITLE: Dolivery of Air to Qsa Porta by Pan to intenatfy the 
' Malting Procasa 


PEAIODICAL? Stal’, 1999, Nr 10, pp B3)-395 (ussn) 


ABSTRACT: Pavtial combustion of gas in the Joghouse occurs 
by fan-blown alr at on approximate pressure of 
600-mm water column, improving flame characteristics 
and dreatically cutting power consumption for alr 
blowing (7 to 10 tiagel in compartaon to consunption 
by compressors of turbo-blowers. Blowing, equipment 
{a aimple and provides an casy way of controlling 
air supply At Stalino and Niznntyu Sergt Metal- 
lurgica Plants (Stalinakty gavod, Nirhne-Sergin- 

7 akly gavod), fan blowing was installed tn 393. 
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Use of evaporative cooling of open-hearth furnaces at 
Metallurgical Plant. Trudy WO chern. met. 20:328-332 


1. Stalinskiy metallurgicheskly savod. 
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SOV /24-58-6-25/35 
AUTHOR:  G.F, Krasnozhon (Moscow) 
TITLE: Calculation of the Formation of Sand Banks of Water 
Reservoirs (Rashet formirovaniya otmeley vodokhranilishch) 


PERIODICAL: Izvestiya akademii nauk SSSR, Otdeleniye tekhnicheski!ly 
nauk, 1958, Nr 6, pp 126-130 (USSR) 


ABSTRACT: After construction of a dam and filling up of a water 
reservoir a new regime of currents and wave formation is 
created which disrupts the conditions of stability of the 
banks. This paper is devoted to calculating the 
equilibrium profile of the resarvoir bank which will 
ensure for a given wave regime, such conditions of 
operation which will not result in appreciable disruption 
of the banks. Decisive factors in the creation of such 
banks are the wave regime and the characteristics of the 
drift. On the basis of physical schemes of refraction 
and transformation of waves and the theory of probability 
it is now possible to calculate the regime of water 
reservoirs for deep waters, for shallow waters and for 
the approach of the waves to the banks. Work on this 

Card 1/2 problem has been published by N.Ye. Kondratev (Ref 1), 
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Calculation of the Formation of Sand Hanks of Water Reservoirs 


J.A. Putnam (Ref 2) and A.P. Braslavskiy (Ref 3). It i: 
easy to determine the characteristics of the soils at 

the banks of future water reservoirs by investigating 
those sections for which the calculations are mada. The 
author carries out the calculations for the case of a 
frontal onflow of the waves. It is shown that 

N.Ye. Kondrat ev over-simplified the problem. For coarse 
ground soils the bank can be calculated graphically by 
applying Eq 14 (p 129), sub-dividing the depth into 
several intervals and determining for each of these the 


inclination angles from Eq 17 (p 130). 
There are 2 figures and 10 references (6 British, 1 French 
and 3 Soviet) 

SUBMITTED: October 16, 1956 
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[Instructions on designing hydraulic structures subject to 
wave action] Ukazaniia po proektirovaniiu gidrotekhniche- 
skikh sooruzhenii, podverzhennykh volnovym vozdeistviiam 
(SN 288-64). Izd. ofitsial'noe. Moskva, Stroiizdat, 1965. 
130 p. (MIRA 18:9) 


1. Russia (1923- U.S.S.R.) Gosudarstvennyy komitet po delam 
stroitel'stva. 2. Gosstroy SSSR (for Dyshko). 3. Sovet po 
problemam vodnogo khozyaystva AN SSSR (for Krasnozhon). 
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Calculation of wind waves and off shore shallows of water reservoirs. 
Vodohosp oas 11 no.ls20-28 '63. 


1. Akademia vied SSSR, Komisia pre problemy vodneho hospodarstva, 
Moskva. 
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1. Glavnyy bukhgalter Glavnogo upravleniya Grazhdanskogo 
vozdushnogo flota pri Sovete Ministrov SSSR, 
(Airlines--Accounting) 
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USSR/Cultivated Plants - Fodder. M. 
Abs Jour > Ref Zhur - Biol., No 4, 1958, 15709 
Author : V.I,. Krasnukhin 


Inst Stes 
Title : Sowing Corn for ace. 


(0 poseve kukuruzy na silos). 
Orig Pub: Kukuruza, 1957, No 4, ho-kz 


Abstract : It is recommended that various methods of sowing be 
used: the square cluster at 70 x 70 em ana partially 
the wide-row sowing: with 45 em space between the rows. 
The harvest of the plot having the wide rows is made 

& in the cob formation stage, and on the plot with square 
Cluster planting in the milky-waxy rivences stace, 
which makes it possible to avoid overcharging the work 
during the time of ensilage without causing any harm 
to the piled up rreen stuff. 
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1. Sekretar' Partkoma Kuybysheveidrostroya. 
(Volga Hydroelectric Power Station) 
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A.A., red. CHISTYAKOV, V.P., red.; KOZHEVNIKOVA, V.A., 
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(The V.I.Lenin Volga Hydroelectric Power Station, 1950-1958] 
Volzhskaia GES imeni V.I.Lenina (1950-1958 gg); dokwmenty 4 
materialy. Kuibyshev, Kuibyshevskoe knishnoe izd-vo, 1963. 
407 p. (MIRA 16:7) 


1. Kommunisticheskaya partiya Sovetskogo Soyuza. Kuybyshev- 
skiy oblastnoy komitet. Partiynyy arkhiv.. 2. Starshily pre- 
podavatel' kafedry istorii partii Kuybyshevskogo politekh- 
nicheskogo institute ‘(for Fadeyev). 3. Nauchnyy sotrudnik 
partarkhiva Kuybyshevskogo oblastnovo komiteta Kommunisti- 
cheskoy partii Sovetskogo Soyuza (for Yakovleva). 

(Volga Hydroelectric Power Station (Lenin) ) 
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Determining the density of anow, firn, and ice. by radloactive loggin 
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. | Mrasnushkin, P. YE., YAblochkin, N. A. 


| Theory of propagation of superlong waves (Teariya ras~costraneniya sverkhdlinny*kh - 
__ voln) 2d ed., unrev. Moscow, Vis AN SSSR, 63. 0093 p. illus., biblio., 2,150 | 
[-. 7 ies printed. (At head of title: Akademiya nauk SSSR. Matematicheskiy 
institut im. V. A. Steklova) First ed. published in 1955. | 
Series note: Gosudarstvenny*y soyuzny*y nauchnoissiedovatel'skiy institut. Trudy,’ 
v. 4, no. 12 | 

| 


TOPIC TAGS: superlong radio waves, surface wave, electric potential, magnetic 
potential, normal. wave, propagation in atmosphere, propagation in ionosphere, near . 
field, far field, daily variatim, homogeneous path, irregular path 
PURPOSE AND COVERAGE: This is claimed to be the first conscious attempt to match - 
experimental and theoretical data on long-distance propagation of superlong (wave- 
lengths of several times ten kilometers) waves around the earth. Since there is no 
probability distribution function for the experimental data, the matching js } 
carried out approximately by the method of mixed initial data, where all the data 
cathe field and on the mediun are divided into two groups - reliable and (” 
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IV. Main characteristics of normal waves of first order'= = 55 | 
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‘Ch. V. Calculation of regular dependences of the amplitude and phase of the far 
field of superlong waves on the time and distance = = 70 : 
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A dical theory of the Pierce nterterometer is criticized. 

ee * Measurement of phase velocity, spectral distribution and 

@@ f- abeas ption coeff. of ultrasonic radiator are discussed froma 

‘ * the palat of view of classical theory as well as from that of 

ee? q the new theory which takes into account the tack of uni- 
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padvetor sand therefore the anode current: Ey of the 
pw itlate ane varied A formula determining the 
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the results obtamedt by Both methely tin ren 
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Krasnooshkin, “P. Acoustic and electromagnetic ways! 
ee f complicated shape. Acad. Sci. USSR. J. Phys. j 
Le 10, 434-445 (1 plate) (1946). i 
The author discusces the propagation of electromagnetic | 
and ‘acoustical. waves’ in hollow curved pipes of variable | 


> rectangular: cross-section..These pipes are formed by two i a 
parallel planes and two noninteriecting cylindrical surfaces | 
“ qormal to these planes. The problem can therefore be res: 
duced to’the consideration of “he two-dimensional wave | 
- equation. The variations in ‘shape and cross-section are f 
further limited. to those plane figures. which can be trans- iperone taben face 
"formed by an‘analytic function into the longitudinal eection | © 
“of a uniform straight pipe. Finally it is assumed that, the 
‘wave equation [s separable in these transformed variables. } 
The boundary. conditions at the edges of the pipe together + 
“with one of tlie resulting ordinary differential equations | 
form a Sturm-Liouville eigenvalue problem. Use is made | 
of this fact in applying the Covrant mi 
_ obtain eatimates of the eigenvalues. The parabolic, elliptic | 
and toroidal pipes are treated ia detail and are, respectively, 
{ 


nimax principle to 


: _- shown. to. illustrate tunneling, band-pasa- properties and 
- clinging phenomena. — R. S. Phillips (New York, N. Y.). 
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Normal Waves in BMultigolar Ladder Vilters. 
PK. Neasnuahkin. (28 tah. Fae, tyg7, Vol oz. 
Ne toppegagtyz2 In Kuwtan) A biter of the 
haddhee type conseting of an inhite number of 
eertiets, caoh with (No + gp ingest and Nob oa 
outpul Ceenupals, te consulted (bug al oan 
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ob the parameters of the sections en the behayion 
of normal waves are then investigated and a 
Rumber of interesting properties are catablishy 
such an the change from continent heunpect 
waves whee the frequency ts leweret 
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application — itratified media, “Doklady Aka: 
Nauk SSSR (N°S.) 56, 687-690 (1947), (Russian) 
In this paper there are considered wave phenomena which 
arise under the action of given currents of density J in an 
unbounded isotropic nonmagnetic medium, whose dielectric. 
constant ¢ is a function of otic coordinate # only. if cylin- 


. drical coordinates (r. 6, 2) are used, and-if it is assumed that © 
_ the cucrents are directed along he z-axis and do not depend. _ 
on. the-angle ¢, ther the wave pliehdinena are described by 


» the scalar differentiat equation . Pe Gas eee 
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_ In the equation: bY /det+W(z)¢ =0 let W(c) be an ana- 
- lytic. function ol sin which s occurs only in the combination 


~ efx, where cis a small ‘positive parameter. [nv order ta solve. 
mae) asymptatically for small « the author transforms { 1) into 


“a simpler equation dyb/de?-+ Pi)p~0 by setting $= Ibe 


i dsfdte fi The. probleia: of finding: £(2). when P(t) is pre- 


as ecribed is solved formally by writirg ffand { as power series 
. ive with indeterminate coefficients that are functions of ez. 
Thea ¢ is calculated approximately by using only the first 


resulting expression for’ ¢.. A physical interpretation in 


_-. terms of ¥ wave pe spacation in nonhomogeneaus: media is 
Pas added. 


OW, Waser (Loa Angeles Calif.).- 
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KRASNUSHAIN, P. YE. PA 18/:,9T108 


USSR/Physics Nov 48 
Waves, Electromagnetic 


"Radiation Through Gaps of Hollow-Space Oscillations 
as an Analogy of the Tunnel Effect,” P. Ye. 
Kragnushkin, Ye. R. Mustel', 16 pp 


"Zhur Tekh Fiz" Vol XVIII, No 11 


Studies radiation of electromagnetic waves from an 
interreceas resonator with external gaps across an 
orifice. Shows that radiation from the resonator 

can be treated as an analogy of the quantum-mechanica 
tunnel effect. Theoretical deduction ig corroborated . 
by a series of experiments on electromagnetic waves 
in centimeter band. Submitted 16 Apr 48. 
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ee ere ens 
- 


- USSR/Blectronica Bae o Aug 49 
/ ". Wave Guides ; 


"Spatial Pulsations in Connected Wave Guides," 
‘P. Ye. Krasnushkin, R. V. Khoklov, 12 pp 


“"Zhur Tekh Fiz" Vol XIX, Wo 8 


. Yheoretically and experimentally investigates 
spatial pulsations in two semlelliptical wave 
. Guides connected through a slot. Pulsationg 
are due to the resolution, into doubleta, of 
: the natural waves in the isolated wave guides 
‘ when a slot exists. 
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$34.01 : $38.58 
Le. the same frequency, thes hong a multi mete 
. (inhorwnrcncons wave filters). tien pres. Owing to intersctnin 2 apt lird 
. Cilieac ne J. Tech. Phys, USSR, 20, Uhis degeneration diappeare aol the orgmal frequency 
1068 AV (Sept, 1950) In Rueslan, is split up inte a bund af the eumber of members tt 
Deale with chalalite structures of members tepres infinite. The weakening of the rewnance coupling, 
senting ma illation systems with one degree af freedom. ic, a slight deterioriton of Permedicity, may bead tos 
Drerete Sturm-type systems are thee limiting case | distribution of the collective ovcittione Imited to 
when the natural frequencics of all members tend > some bounded intervals and there will he sections of 
towards set. Only two fimiting cases ate conshtered, the chments where the collective oscillations appear 
vie. bone and light: resonance coupling between in the form of exponential “tals.” Owing to the 
elemente (or menthers), and the Intermediate fangs iy Standing-wave nature of these ox ilat ons the regions 
Investigated by excitation methods, For home confining them are known ae wave harricts., On 
coupling and different natural mmcillations of the wakening of the coupling between the clements the 
nwonters, all these natucal oscillatione have bovalired barrier regions expand at the eapeme of the “col. 
character, Tightening of tie coupling leads to their fectivised” elements and in the limiting case of very 
subvitene Aecording (0 an exponential law. At the foo coupling the colkctine outllitions degenerate 
hnnang Nght coupling the ste ture becomes periodical inte focal ones. 9.7. RRALS 
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SNS HAIN, P. Tes § KOLESNIKOV, NL. 


Studying the lower ionosphere with the he lp of an impedance ley- 
frequency radiosonde, Geomag. 1 aer. 5 nowle55-69 Ja-F 15. 
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1. Matematicheskiy institut imeni Staklova AN SSSR, 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826210( 


CIA-RDP86-00513R000826210 


t- 


aa co 


"APPROVED FOR RELEASE: Monday, July 31, 200 


Sika s Zhen 
MERLE : i I 


Years RES Sa RIT A itaaG FSR i fied a ; 


BENDRIKOV, G.A.; KHASNUSHKIN, P, Yo,: REYKHRUDEL ! , E.M.; POTEMKIN, V.V,; 
MUSTEL', Ye.R,; RZHEVKIN, K.S.; IVANOV, I1.Y.; KHAHLAMOV, A.A; 
TIKHONOV, Yu.¥.; STRELKOVA, L,P,; KAPTSOV, L.N,; ORDANOVICH, A.Ye.; 
KHOKHLOV, 2.V.; VORONIH, 5.S.; BERESTOVSKIY, G.N.; KRASNOPSVTSEV, 
Yu.¥.; MINAKOVA, I.1,; YASTREBTSEVA, T.N.; SEMENOY, A.A.; VINO- 
GRADOVA, H.B.; KARPEYEV, G.A.; DRACHEV, L.A.; TROFIMOVA, N.B.; 
SIZOV, V.P.; RZHEVKIN, S.N.; VELIZHANINA, K.A.; NESTEZROV, V.S.3 
SPIVAK, G.V., rad.; NOSYREVA, I.a., red.; CEORGIYEVA, G.I., tekhn. 
red. 


{Special practical manual in physics] Spetsial'ny! fisicheskii 
praktikum, Moskva, Izd-vo Mosk.euniv. Vol.l. [Radiophysics and 
electronica] Radiofizika i elektronika, 1960. 690 p. 

(MIRA 13:7) 


1. Professorsko-prepodavatel'skiy sostav otdeleniya radiofizdirt 
fizicheskogo fakul'teta Moskovskogo gosudaratvennogo universiteta 
(for all, except Spivak, Nosyreva, Georgiyeva). 

(Radioactivity) (Blectronios) 
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BENDRIKOY, G.A.; KNASNUSHKIN, P,Ye,; REYKHRUDEL', E.M.; POTEMKIN, V.V.; 
MUSTEL', Ye.R.; RZUKVKIN, K.S.; IVMIOV, I1.¥.; KHARLAMOY, A.A; 
TIKHONOV, Yu.V.; STRELKOVA, L.P.; KAPTSOV, L.N.; ORDANOVICH, 
4.Ye.; KHOKHLOV, R.Y.: VOROWIN, E.5,; BERESTOVS<IY, G.N.; KRASNO~ 
PEVTSEV, Yu.V¥.; MINAKOVA, I.I.; YASTREBTSEVA, T.N.; SEMENOV, A.A.; 
VINOGRADOVA, M.B.; KARPEYKV, G.A.; DRACHEV, L.A.; TROPIMOVA, N.B.3 
SIZOV, ¥.P.; RZHEVKIN, S.N.; VELIZHANINA, K,A,; NESTEROV, V.S.; 
SPIVAK, G.V., red.; NOSYREVA, I.A., red.; GEORGIYEVA, U.J., tekhn. 
red, 


[Special physics practicum] Spetsiel'nyi fizicheskii prektikun. 
Moskva, Izd~vo Moak,univ. Vol.l. {Radio physics and electronics] 
Radiofigika 4 elektronika. Sost. pod red, G.V.Spivaka, 1960, 
600 p. 


(MIRA 13:6) 
1. Professorsko-prepodavatel' skiy kollektiv fizicheskogo fakul'teta 
Moskovskogo universiteta im. M.¥.Lomonosova (for all except Spivak, 
Nosyreva, Georgiyeva),. 
(Radio) (Electronics) 
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B104/B203 


AUTHOR : Kragnuahkin, P. Ye. 

TITLE: The boundary problem of the propagation of electromagnetio 
waved in @ sphexdoally laminated, anisotropio, dissipative 
med dum 


PERIODICAL! Akademdya nauk SSSR, Doklady, vs 138, no. 4, 1961, 813~816 


TEAT! In previous papere (Doktorskaya diesertatedya, Izd. MOU, 1945; Metod 
normalnykh voln v primenendi k probleme del'nykh svyasey (Method of normal 
waves applied to problema of long-distance dommundoationa) Ted. MOU, 1947) ° 
DAN, 56, no. 7), the author had published the method of normal waves, Here, 
he studies a general oase in direot relation to the semiconducting 
terrestrial glove surrounded by the magnetoeanisotropio ionosphere. Thie 


cune inoludes Watson's problem (0. N. Watton, Proa, Roy. Soa, 95a, 683 (1918) 
nnd ito acoustie and nedemologioal analogies. ‘The author ageumes a eteady 
eleatromngnetia field of the frequency w (in spherical coordinates) which 
cenerutes tha current densities 


r(x, o)e"tut , Ip * Ty <0, 
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The medium ia defined by the tensor of the dieleotrio constant 
“Wah, 0 °'0 , 
eal ook ah, Am 01, 2,.0M (2) 


0 ~a, ve 


and the components of the field aatiofy the Maxwell equations 
Far i = — 3 oh BP + By, racy plein Bt) mw tH, 


LD cettt) = ts = teh, Bt + eh ~ + Hr (PBY) ae 2 = .(3) 
h 
+ [RCH — ae] Stale, ety 
$[girah — 2] = ey 


At the boundardes of layers, he Asoumes eteadiness of the tangential 
domponents of the field. ‘Thio problem 4s represented as an operator 
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hen For this my roee re author introduces the vector function 

’ -2 4 oB 
54h where Ey i iy 12 + Thus, (3) can de written down in the 
matrix form | | 


where 


; 0 
_ tisk, rt 7 


tka |@ 0 é 
; U] i gz. F mae £ = 55 # (sin 035°) (6) 
he corresponding boundary problem is obtained in the form of the inhomo- 


geneous operator equation B 


B I 
L +L | - 4n 2 * 
ee ae rl, of, = (10). 
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"APPROVED FOR RELEASE: Monday, July 31, 2000 CI 


With the use of methods developed by the author in previous papers, he 
represents the solution of (10) with the aid of a theoren by M. V. Keldysh 
(DAN, 77, 11, (1951)) in the form 
00 
B Y,(r) 
é J 6,(0) (12). 
A] j=0 2 s(x) 


With the aid of the Green function, he obtaina a general solution which may 
be given in the form 


B = *P ba Y,(r) Y, (0) ; 
lal me Wain ypx Py (eos (n — 6), (14) 


{mo 


for.the case where the field ig excited by a Hertzian dipole in the point 
0=0, r=b. P is the electrio moment of the Hertzian dipole. [If Py is 


decomposed into the sum ltl") [ooa(n-0)] - 1?) (o99(x-0)]} » and the’ 
asymptotic representation J 


(42) . x Ki pttiveeemey { 
LY ms Qe kj PPm/ ware yp d, 
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is used, then (14') may ve represented in the form 


Y,(r) 
a EV ar sin 6 if 7 (r) 


+e) sys ke (15) 


where 1/einv,n is expanded in a geometrical series. Each term of (15) is a “A 


normal wave traveling along the layers llell»oonst, and is characterized by 
the wave number a, and the damping coefficient By The relation 
vx y 
J 


yeaa, +48, = +1/4 holds for these quantities. Finally, it is shown that 


a noticeable reflection occurs at the boundaries of the first interval if 
the dielectric constant changes slowly in the intervals (ry) Fs 44) and 


strongly in the intervals (Tiay? Ts 42) (i =0, 2, 4, 6,...). The solution 
of this problem is briefly discussed. There are 5 references: 4 Soviet- x 


Ld e 
Y, (6) ii EFL bY rs (att) trv — ivy O+n/4) a 


amg 


bloc and 1 non-Soviet-bloc. 
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AUTHOR: Krasnushkin, P, Ye. 

TITLE: Solution of the boundary problem for the propagation of radio 
waves around the earth with regard to fundamental geo- 
physical factors 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 136, no. 5, 1961, 1055-1658 


TEXT: The problem under consideration consists in applying the solutions 
obtained by the author in a previous paper (DAN, 138, 4, 1961). Here, a 
medium is assumed, which is composed of three spherical layers. The zeroth 
layer is the Earth (0¢ r¢ a) which is given by 


- = _ ' e z ! 1 > j 
to. * &gg Ce. el + 4no. js, where €! and the conductivity 6) do not 


depend on r, and & = 0. The first layer is assumed to be an ideal at- 


mosphere (a€r€c); Cor ™ fgg © 6 = 4, bay 
(c€r€oo) is the ionosphere which is considered to be an electron-ion 
plasma situated in a vertical magnetic field Ho and characterized by the 


= 0. The second layer 
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electron concentration N (2) and the collision frequency Verge (?) of elec- 


trons with other particles. The tensor components of the dielectric con- 
stant are written for the case wherein only the motion of electrons is 
taken into account and the compressibility of the plasma may be neglected. 
The problem under consideration consists in finding steady solutions for 
the Maxwell equations in r «= Oo, T= @ Y= c, and r = oo under the corre- 
sponding conditions, The author assumes that x has no continuous spectrun, 
and that no waves come from the center at r= 0. On the basis of the pre- 
vious paper mentioned above, the author gives the operator L, for normal 
Waves of the case in question. The solutions of these operator equations 
for the layers 0 and 1 are expressed by means of linear combinations of the 


spherical Bessel functions nt) (e) = 88x64) (0) and n{2) (9) = Bl), 
The author obtains y (1) = C, P,(ra!) - 2,Dy(r,a) . C.D \(r,a') (6), 
361) 


: Co fprBy(r. a) - Dy(r,a)} = cde) (7), where 
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Zs nl?) (4 Ye,a)/NEn'?) (YE a), 2 ve jn6?) (x Hea) /n'2) (, ea): avethe 


impedances of the eurth for vertically (2) and horizontally (2) polarized 
Spherical waves, and where 


A (Rx) A) (bx) 


; rn _ 1 [AM (ee) AB) (xy 
Ai (hy) A (ayy |? Pv 9) = | 


D, (x, y) = ae 
( y) 2 AM (ay) hi?) (py) 


‘ (5) 
AS (kx) | 


Re eee ee oe 
Sy hea 


f (1) 6 (2) 
dD, (x’, y) = , hf (kx) hy (kx) 


2 YA (ey) HE? (by) 
holds for Dy. In layer 2 there exist four independent solutions. In the’ 


range r > d they may be represented as traveling waves in the directions , 
r--— 0 and r-—>o0: as ordinary and extraordinary waves, The’ solutions 


read: v2) (ay) = C5Y.(r,%) + C,¥ (x,x) (8) ana 
262) en y) 8 C,2,(2,%) + C425 (rs) (9). Subscript o refers to ordinary 
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Waves, and subscript e to extraordinary waves. Concrete forms of (8) and 
(9) for arbitrary functions N (r) and y(r) ,in a region where both waves 
t 


interact, have been obtained by numerical integration on a computer. If 
proper conditions are chosen for the point r,s c, the representation 6f 


(6), (7), and (8), (9) in eigentunctions of thé operator L_ will yield 
equations for the calculation of Cay Co Ca, and Che The condition of 
compatibility of these equations can be written in the form ; 


[eb vj (a’, Cc’) — 1,Dy, (2’, )|[kD,, (a, c’) 12D. (a, <)] -_ 


<5 [De — DEG] [2a &F — De A] = 0, 


with the notation 


i= (FIV) he (LZ), xb = (ZY), 


Vi = (PIV domes 13 (ZolZe)ige xo = (ZS¥.),_. 
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are the wave impedances, and ve the polarization coefficients of the: 


respective waves at the boundary r «oc. These six quantities are functions 
of x, and determine the reflection properties of layer'2 completely. Along 
with cee and a they determine all parameters 59 es and 7 of normal 


waves. The wave numbers vs are roots of the transcendental equations (10), 


and the coefficients *, can be obtained from 


FS ’ 


NI 1D ©. ay—Iy Dy a) (12). 
y= het 
‘ ro 4 AD, (c’, a) —J; dD, (e, a) 


The latter relation was determined from the boundary conditions on ¢he 
boundaries of the layer. The normalization factor a, can be represented in 


y, July 31, 2000 CIA-RDP86-00513R000826210 


Dip lalee)) fea a) 
the form N, = C* 1 a2)! , where f(v) is the left-hand side of ' 
:VeV 


3 teva L ov 
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Eq. (10). Thus, it is possible to represent the expressions for the po- 
tentials B and A, indicated in the previous paper by (14'), in the form 
i 


B nP . D,,(r, a’) D, (0. a’) (2v, + 1) 


. Grid bie P, nt 
ae sin vd, (c, a’) (2fi0v}, f isos (=, )) ( 14) and 


oO Ky D, At a) D, (6, a’) (2v)-+4) 


—!_._.. FP, (eos (1 — 0)1, 
a sin vn Dye. a’) la//0v},, J 


(15). 


Here, P is the electric moment of the Hertzian dipole. Finally, some 
particular cases are discussed: 1) H, = 0. 2) The Watson problen  , 


(G. N. Watson, Proc. Roy. Soc., 95, 546, (1919); 95a, 83 (1918)). 3) The 
case of a plane waveguide. 4) The case of diffraction. 5) The Sommerfeld 
case. There are 12 references: 7 Soviet-bloc and-5 non-Soviet-bloc. The 
references to English-language publications read as follows: H. Bremer, 
Terrestrial Radiowaves, 1949; T. L. Eckersley, Proc. Hoy. Soc., 132, 83 
(1931); 126, 499, (1932); 137, 158, (1932); Eckersley, Millington, Phil. 
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Trans. Roy. Soc., p, 273, 10 VI (1938). | 
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Academy of Sciences USSR) 
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TITLE: Information theory applied to the problem of propagation 
of long and superlong circumterrestrial radio waves in the 
lower layers of the ionosphere (C, D, E) 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 139, no. 1, 1961, 67.- 70 ; 15 
TEXT: The solution of the boundary value problem vl 
; ; : — uf 

(D, = f, (CANE H (a Vis) bees: {aj = 7 (oO); (Or) P41) ea, , (1) - ze ra 


AOE = [OPES (aF4 Vass GI RaNBa ~.Q) ey Aoi 


' 


provides a functional Soxvelatton between field and medium. In these 


equations {,}% are parameters that determine tha essential features of the 
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electromagnetic field with regard to the problem under discussion, {ac}* 
determine the essential and (a)? the unessential parameters of the medium. 
Expansion for the latter two parameters leads to the introduction of €-nets 
in the space of Hane (o,} %e Hay where € defines the acouraoy of idealisa-~ 7 
tion. The coordination problem of experimental data {,} ri and {ac}¥ in the : 


€enet units consists in the superposition of function (1) on the arguments 


of the probability distribution function Vexp [ys fa°H] - in accordance 


with the information theory, this leads to gaining dn information on field 
and medium. The method of mixed initial data is employed for approximate 
coordination. Further highly complicated considerations of the author are =. 
based on his two previous papers (DAN, 138, no. 4, (1961); DAN, 138, no. 5,: 


(1961) and deal with- methods of finding {eor*} and {orn from (1) and - 


+ 


(2). For f <100 ke/sec the paraneters V4 and al ier and TE), normal 
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waves are taken, as {O,}4 . This leads to 


E, (a, 9) aV wes “a nie" + Sia ne"! 


Awl 


where n, y= 0.1829 10°20. Aa, )/?, X denoting the wavelength in > 
kilometers, and W the emitted power in kilowatts. (3) permits V5, je and Mes 
-to be calculated. The results established in the two previous papers as 

well as present consideraticns support the conclusion that there is a, 

biunique coordination between {0 A and le (x)ffan (a-0,, ath oto tn the 
accuracy limits of the £-net. With the aid of formulas euened out previously . 
S. P. Lomnev computed the fan ee which was used for egnatruetine the ' 
‘function N gis) shown in Fig. 1 for one summer ay in mid-latitudes (x? ‘(r)) 


‘and tu om night (6 - 7 hours after sunset) qe se)? The computing was done 
Card 3 
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vy a B3cM1 (BESM1) computer of the ieheutersy tsentr AN SSSR iiaiaked 
Center of the AS USSR). The tail of N nr) (57 Xn £67 km) secures the ; 
observable damping of the nore remote fieia for 10 £30 ko/sec. The tail 
concerned is not denendent ‘Qn the solar angle ¥; it is shifted in the middle 
of We like log sec % , and grows with the latitude.. This increases 


aaae ine ; by a factor of 2.5 - 3. This tail is a stable phenomenon of 
TH . 


the ionosphere, and is not related to solar ionization. It is highly 
‘probable that it is due to cosmic radiation (as suggested by M. Nicolet). 
There are 3 figures and 20 references: 11 Soviet-bloc and 9 non-Soviet- Ribe: 
The most important references to English-language publications read as ; 
follows: M. Nicolet, Phys. of fluids, 2, 95 (1959; J. Geophys. Res., .65, 
1469 (1960). fAbstracter' s note: fhe symbols employed are all taken from 
the previous napers of the author and papers by KM. Nicolet] 
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‘AUTHORS: Krasnushkin, -P. Yeer Lomnev, 8. Bet Tragov, A: G. 
TITLE: Method for precision calculations Of a periodic sectional~ 
ized waveguide ee ey ie : 
SOURCE: AN SSR. Doklady*, v. 159,/no. 3, 1964, 528-S3L 

~ fopre TAGS: : ericdic -wiveq a calculation, waveguide §_ 

propagation, normal propagation mode ares ba a 


ABSTRACT: The exact calculation of a periodic sectionalized wave- | 
guide is based on the determination of the parameters of a limited | 
" number of lowest normal modes propagating in the waveguide, as b 
described elsewhere by one of the authors (Krasnushkin, Radiotekhn. © * 
i elektronika, in press}. The method consists of writing down the | 
Breisig operator equation ‘of each unit section in the periodic wave~: . 
guide, and replacing the functional operators in the equation with 
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sonde method : : : 


SOURCE: Geonagnetiem £ | aeronoatya, Ve 3 NG. 1, 1965, 55-69 


qoPrc TAGS: ionosphere, radio wave, radiosonde, electron collision, atmospheric 


. . pressure, aeronemy, electron haieaveocna epeer atmosphere, Langmufr probe, .. 
; standard atmosphere : eye 


" ABSTRACT: A method has. fone devetopes for measuring the parameters of the fades 
fonesphere. kt involves recording the {input impedance of a smal} antenna sensitive 

to changes in the electrical properties of the medium surrounding the antenna. The | 

_ pole= or T-shaped antenna is mounted on the side surface of a rocket and fed a i) 

- sinusoidal voltage with a frequency £ = 50 kc, The Length of the vertical pare. 
-o€..the-anteana-.daes-nat-excead: 40«50 on, ~and- the hortzontal - part of the T-shaped: - 


.. antenna does ‘net: ‘exceed $0-66 cms: The antennas are made of copper tubee LL. cr ‘ni’ ae 


- diameter. The method hae bean named the Low-frequency, {upedance, radiosonde method, 
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. height range of 79--90-km. It is shown that the method can be used with a single 
' frequency for measuring vertical Nh) profiles in the height range of 50—90 km 
; at any time and.v(h) in the range 70—90 km during the daytime. The proposed’ |, 
, method for measuring pressure from vg,, in contrast to Vere, is not dependent on = 
: frequency and satisfactorily explains the attenuation of radio waves in the lower. - .. 
‘leyers of the ionosphere. A Yormulais. presented making. it jossible: to determine.°--- 
“| the pressure profile P(h), which, in summer, coincides with an accurecy of up to 
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? id -25,5° the gical artias-of the Brasieg matrix-a “b 00-— ard = 
. decontaminated and the boundary conditions for (1) are automatically fulfilled, : 

| (1) de true for random cells with matrices A (j') having inverses AvL (51) and for © 

_ any Lrequenoy G), beside the resonance (\,, determined fron |A2[ = 0, the roots.’ 


', of which ara independent of. j'. For arbitrary cells (1) is expanded in generalized 
 Rormal waves of rank 2.N. Waves of lesser rank may appear with identical elements,: 
‘and when all A (j*) are equal and 2;. and Zp commute,an expansion is obtained in. ; 
, ordinary normal ways of rank 1. & calculation was made of an axisymmetric forced 4 

_ | oscillation of type TH of a noriuniform iris waveguide of a circular cross section. : 
| When ali bj = b it can be represented by a chain of cells of two sorts j symietri=t fie 
' cal cells with an iris and cells with an iris which are represented by sections . 3 


‘ 


, of a cylindrical tube. The basic functions of the normal TH waves are expressed t 
» | by first-order Bessel functions which. are deacribed on the basis of a Brasieg ~ i ; 
| matrix which, in turn, depends on the wave mmber and Kronecker symbol, The i ie 
| Components of the vectors of the electrical field coincide with the firet boundary! ie 
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TITLE: Effect of solar wind on the C layer of the Earth's ionosphere’ 
SOURCE: Geomagnetizm 4 aeronomiya, v. 6, no. 3, 1966, 602-604 J 


TOPIC TAGS: solar wind, ionospheric radio wave, primary cosmic rays solar activity 
magnere storm 
ABSTRACT: According ta current concepts, an inverse correlation should exist between’ 
dolar wind variations and the electron concentration in the C layer of the ionosphere. 
The author confirms this assumption by carrying out an approximate calculation of i 
eleven-year variations of the distant diurnal field of ultralong radio waves propa~ ._ 
gated around the earth. The calculations are based on data on the modulation of pr | 
.| mary cosmic rays by the solar activity. ‘The causes of a brief intensification of the 
distant diurnal field of ultralong waves, obseyved approximately one day after a ma 
solar flare associated with a magnetic storm,\fare also explained by this calculatio 
It is noted that the discussed phenomena of modulation of ultralong waves by the so 
wind may be partially masked by effects taking place during solar flares, such as h 
x-ray radiation of 1-10 A. Orig. art. hast 1 figure. 
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TITLE: Methods for exact calculation of uniform periodic waveguides ae G 


SOURCE: Radiotekhnika i elektronika, v. 11, no. 6, 1966, 1051-1065 


TOPIC TAGS: waveguide, periodic waveguide 4 (4 VECVIOE PROPAGATION , 
DIGITIL CAaMNPT, SPS FELIU ; a: 
ABSTRACT: Gaiculafion of a periodic *bead-shaped waveguide consisting of short 


lengths of cylinders on a digital computer is considered. Known methods of 
calculating wave numbers and normal-wave shapes are classified into two groups: 


F,(9) _ x(q) , 
Hg) 8 | i.(q) . in these methods, 


the frequency w represents a parameter in the operator A; hence, the dispersion — 


(A) Those based on solving this equation: ,{ 


takes the form: wi(o,q,,c,...). and (B) Those based on z-periodicity condition: 


A) 5 
| BOG) | = e7" | Bx (q, 0) _where z is the input coordinate of any 
‘ax 


FO(q, w) Hq, w) i +D 
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"bead.'' Neither of the above groups can be economically used. Therefore, a 
combination method (C) is suggested which consists of two steps: (1) An analytical; 
step partitioning the "bead" into several regions separated by interfaces; by 
solving the first boundary problem for each region, a functional relation, 


' 
! 
i 
j 


. iy* 
{HO} Ray = (Ysa) (EX ret can be established; here, H; ’ and Ej , are the 


functions of distribution of tangential components of fields H, and E, overthe | 
j-th surface of the region; the above field components are joined at the interfaces | 
of the regions; (2) A computer step which includes truncation of corresponding 
matrices (scalar products) and calculating them on a digital computer. A modern 
computer can calculate dispersion curves cos Y, ~f quicker than these curves can 
be measured (difficulties of isolating modes at higher frequencies). Orig. art. 
has: 4 figures, 16 formulas, and 5 tables. 
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TITLE: Metnod of s0lving the general boundary value problem of the propagation of 
long and super long radio waves around the earth 


SOURCE: AN SSSR. Doklady, v. 171, no. 1, 1966, 61-64 


| Lonospheric radio wave, atmospheric electromagnetic effect, approximate solution 


; ABSTRACT: The problem solved is that of finding the amplitudes of the electric and 
the magnetic fields Produced by a Hertz dipole in an unbounded medium described by 


TOPIC TAGS: boundary volue problem, radio wave propagation,vlf propagation, 
| 
Maxwell's equations (in spherical coordinates), having a variable dielectric tensor, | 


by the method of coupled lines, described by the author in his doctoral dissertation : | 
(MGU, 1945), The solution is obtained in the form of a sum of modulated normal nodes. | 
A method of determining the wave numbers of the modes, suitable for computer solution,| 
is described. ‘The final approximate solution for the boundary value problem is ob} bed 
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{ tained from the calculated wave numbers and radiation admittances of tne different 
| regions. This report was presented by Academician I.-M. Vinogradov 18 January 1966. 
Orig. art. has: 16 formulas. 
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TITLE; 2m the violation of reciprocity principle in daytime propagation of superlong 
radio waves arcusd the earth 


“SOURCE: AN SSSR. Doklaay, v. 171, no. 2, 1966, 340-343 


‘fOPIC TAGS: radio wave propagation, vlf propagation, waveguide propagation, earth 

“indgnetic field, ionospheric radio wave ; " 

! ABSTRACT: The authors cxulain a phenomenon, which they call the valve effect, and 
which consists in the fact tact the attenuation of superlong waves on paths from east 
to west is larger than in the opsosite direction, especially during daytime propaga~ 
tion neas vue geomagnetic equator. Although this phenomenon has not been taken into. 
account in the existing waveguide theocy of superlong waves, it is show that allow- 
ance for the valve effect can be made by using a method developed by one of the au- - 
thors earlier (Krasnushkin, DAN v. 171, no. i, 1966). This method ie used to calcu- 
late the impedances contained in the equation for the wave numbers of the normal 
waves, with account taken not only of the vertical component of the earth's magnetic 
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field, but also of the horizontal components along and across the propagation path. 
It is show that the parameters of TH waves for arbitrary daytime paths on earth can 
be calculated with sufficient accuracy by means of the derived impedance equations. 
The damping coefficients and the differences of the angular wave numbers are electron=- 
icully computed for TH, waves with two types of profiles (medium latitudes in the 
summer and equatorial zone). In medium latitudes the valve effect is attenuated by 
the C layer of the ionosphere, which is produced by cosmic rays, and by the decrease 
in the latitudinal component of the magnetic field. The absence of the C layer in the 
equatorial zone is also confirmed by the present results. Orig. art. has: 3 figures 
and 6 formulas, * 
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: TITLE: Determination of the daylight profile of electron concentration of C and D 


, layers of the ionosphere as determined from very long wave fields and atmospheric 
: pressure profiles 


| SOURCE: Geomagnetizm i aeronomiya, v. 6, no. 6, 1966, 1051-1060 
TOPIC TAGS: ionospheric electron density, ionospheric radio wave 


ABSTRACT: A method optimizing the correlations between low frequency radio waves 

| and ionospheric properties is described. Review of present status of predictions of 

; the electron concentration profiles in the ionosphere is given, showing the weakness- : 

'@S Of present methods. To improve the accuracy of the electron concentration and 

i collision-frequency~-of-clectrons profiles, use of more accurate data is made. The req 

/ sulting problem requires vary long computation runs duc to the large number of itera- 
tive steps required. This approach is simplified by recourse to a computational 

. method called the "optimization method" as outlined by Bellman. An example of the 

‘ sunmer profile (for temperature latitudes) ef the ionosphere consisting of two sub- 
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layers is given. At the present time equatorial profiles can not be obrained due to 
insufficient data, although approximate computations show the absence of a C-layer. | ° 
Several profiles are given for sets of parameters that have been tabulated in the | 
text. The effects of these parameters on the profiles is discussed and the most cri~ 
tical parameters are identified. Orig. art. has: 4 figures, 14 formulas, 1 table. 
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1. Orthopedicak klinika v Plzni, prednosta doc. Dr. D. Polivka. 
(SYNOVIOMA, case reports 
knee, surg. (Cz)) 
(KNEE, neoplasms 
synovioma, surg. (Cz)) 
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